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FATTY ACIDS OF SURFACE LIPIDS FROM UNINVOLVED
SKIN IN PSORIASIS5
DAVID I. WILKINSON, Pu.D. AND EUGENE M. FARBER, M.D.
From an examination of the concept that
surface lipids of uninvolved skin areas in
psoriasis are deficient in esterified sterols
(1), it has become evident that misleading
results can be obtained if studies of this type
involve "casual" surface lipids (2). We have
extended our investigations to other features
of lipids from these skin sites. These features
have been described in recent publications as
typical of psoriasis and include the following:
(i) Reduced "acid number" (1, 3, 4).
(ii) Reduced amounts of unsaturated fatty
acids (5).
(iii) Increased amounts of long-chain (CM
or over) saturated acids in the FFA1
fraction including a C acid which was
10 times more abundant than in the same
fraction from control subjects (6).
MATERIALS AND METHODS
Lipid Collection
The forearm and palmar skin of each subject
was defatted by irrigation of the hands and arms
with a stream of acetone. A volume of 200 ml was
used for each arm and the washings discarded.
Following this treatment, each subject remained
in the same room for 3 hours. During this time,
no clothing or other source of contamination was
permitted to come into contact with the skin sur-
faces under study. Finally, lipid collections were
made from the volar surface of the arms using a
glass cylinder of 3.0 cm diameter. Each skin area
delineated by the cyhnder was washed with acetone
(5 ml), which was recovered with a dropper. The
solvent was in contact with the skin for 3-4 sec.
Palmar lipids were obtained by applying the
palm to the open neck (5 cm diameter) of a glass
bottle (500 ml capacity) containing acetone (30
ml) and inverting the bottle briefly (3 see). These
procedures were applied to 18 psoriatie and 16
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control subjects, age 20—50 years, of both sexes.
In the ease of the psoriatics, the palmar and fore-
arm skin surfaces from which collections were made
were free from lesions.
Lipid Resolution
The acetone solution of forearm surface lipid
from each subject was treated as follows: evapora-
tion2 yielded 0.1—0.3 mg of lipid, which was redis-
solved in hexane (5.0 ml). This solution was di-
vided into 2 portions of about 1.5 and 3.5 ml
(portions A and B, respectively). These were
treated thus:
Portion A: This was diluted to 5.0 ml with
hexane, and shaken with 5.0 ml of a 0.06 N solu-
tion of KOll in ethanol-water (1:1, v/v) for 1
minute in a glass-stoppered centrifuge tube. When
the layers had separated, the hexane phase was
removed with a Pasteur pipette and treated as
described below. The aqueous phase was acidified
(1 ml of 10% HCl) and shaken with hexane (5.0
ml) for 0.5 mm. This hexane phase was evaporated
in a centrifuge tube with a nitrogen jet, and the
residual FFA estimated by Duncombe's method
(7), using a 0.08 mM solution of palmitie acid in
hexane as reference.
The hexane solution of the neutral lipids was
evaporated and the residue redissolved in hexane
(100—200 tel) and applied to a TLC1 plate as a
single spot. The plates used were 20 cm2, coated
with silica gel H to 0.25 mm depth, and impreg-
nated with Rhodamine 6G by using a 0.02% w/v
solution of the dye while slurrying. Plates were
activated at 1000 C (30 mm) and predeveloped
with ethyl acetate-hexane (4:96 v/v). Five lipid
solutions were applied to each plate, each being
added dropwise from a 50 d syringe to spots 3
cm apart without touching the silico. Using the
above solvent system, the plates were developed
almost to the top edge, removed from the tank
and examined in UV light. Lanes 3 cm wide were
drawn on the plates to encompass each resolved
sample (see Fig. 1); TG1 spots were enclosed in a
3 cm square. These squares were scraped from the
plates and extracted with diebloromethane (3.0
ml). The remaining silica gel in each lane was re-
moved and extracted similarly to recover the rest
of the neutral lipids. Diehloromethane solutions
were transferred to Pyrex test tubes (12 X 10 em)
and evaporated to dryness using a nitrogen jet.
TG and remaininsr neutral lipids were assayed by
the method of Marsh and Weinstein (8). Aliquots
2 Unless further details are given, "evaporation"
refers to solvent removal at 500 C in a rotary
evaporator at reduced pressure.
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(40 and 80 td) of a 1.5 mM hexane solution of
triolein were subjected to the TLC and assay
procedure to establish a TG reference. A reference
solution for the other neutral lipids was obtained
by collecting a large sample of surface lipid (40—
50 mg), removing the FFA by Nicolaides' method
(9), resolving the nentral lipids by preparative
TLC (10) and recovering the lipids while avoid-
ing the TG band; the sample of FFA- and TG-
free lipid was weighed and dissolved in hcxanc to
give a solution of about 20 g/ml, from which
aliquots of 4.0 and 6.0 ml were taken and sub-
jected to the above procedures.
Porliort B: This was evaporated and transcsteri-
fled in 18 ml of sulfuric acid-methanol-bcnzene
(0.3:15:3 v/v), heating for 1.5 hr under reflux.
Following isolation with bexane, the reaction
products were applied to a single spot on TLC
plates as described for Portion A. Plates were
developed with ethyl acetate-hcxanc (2:98, v/v).
Spots corresponding to methyl esters were scraped
off and extracted with dicbloromethane (3.0 ml).
No artifactual material could be demonstrated in
the area where methyl esters were usually located
when a blank esterification on 3 times the above
scale was carried out. Methyl esters were analyzed
by GLC.
The acetone solutioos of palmar surface lipids
were evaporated and converted to their methyl
esters following the procedure for portion B above.
GLC'-
Methyl esters were analyzed using a gas chro-
matograph (Victoreen Instrument Co., model
4000) equipped with dual stainless steel columns
(150 cm x 0.3 cm O.D.) packed with 3% OV-1
phase on Chromosorb W (AW-DMCS-HP) sup-
port. Carrier gas (helium) was maintained at 36
ml/min through each column, and hydrogen and
air flows to the dual flame ionization detector ad-
justed to give maximum response to a test sample
of methyl palmitate. Flash heater and detector
temperatures were 250° and 240° respectively.
Analyses were carried out both isothermally
(columns at 180°) or while programming from
130° to 260° C at a rate of 2.6° per minute. Higb
seositivity of the detector response was ensured by
the usc of dual columns, stable stationary phase,
careful column packing and conditioning (11),
electrical isolation of recorder and chromatograpb,
and other details (12). After evaporation of
dichloromethane (see previous section), methyl
ester samples were dissolved in carbon disulfide in
stoppered glass tubes (13) and aliquots of 1.0 or 2.0
pd containing 2—S jzg injected.Quantitation involved the measurement of peak
area (peak height )( width at half height). The de-
tector response to esters of various chain lengths
was studied using suitable calibration mixtures
(H-104, K-102, Applied Science Laboratories, Toe.)
nod suitable response factors relative to palmitate
calculated where necessary. Percentage distribu-
tions were calculated in terms of peak areas.
GLC supplies were obtained from Applied
Science Laboratories, Inc., and TLC equipment
and supplies from Brinkmann Instruments, Inc.
All solvents were of reagent grade and redistilled
before use.
RESULTS
The above experimental procedures furnished
the amounts of FEA, TG and remaining neu-
tral lipids in surface lipid samples from fore-
arm skin. The amounts of FFA were expressed
as relative to the TG in each sample, and also
to the total neutral lipids (TN TG + re-
maining neutrals). The ratios (FFA/TG and
FFA/TN) were obtained for 16 control and
18 psoriatic subjects, and the ranges and mean
values arc given in Table I. Statistical exam-
ination of the differences between the means
for both groups using the "t" test did not
reveal any significant variations.
In addition to portions of each lipid sample
from forearm surfaces, entire palmar samples
were converted to the methyl esters of their
component fatty acids. GLC analysis gave the
fatty acid profiles typical of resolution on
SE-30 silicone gum (6). Each peak area was
expressed as a percentage of the total, and
mean values, with standard deviations, cal-
culated for the control and psoriatic groups.
These are given in Table II. Each acid (or
peak) was found to be present to about the
same extent in both groups. There were no
statistically significant differences.
D15CU5510N
Herrmann and Prose introduced the term
"casual level" lipids to describe those surface
skin lipids which were collected without ref-
erence to their previous history (14). By def-
inition, "casual level" lipids were not pro-
tected from contamination with exogenous
fatty materials. Furthermore, the surface film
is a mixture of lipids from different sources
including the epidermis, sebaceous glands and
the skin bacterial flora (15). Obviously the
composition of "casual" lipids may be expected
to vary in a manner that cannot be defined.
In spite of these considerations, "casual"
lipids have been used in several quantitative
analyses of surface lipids from uninvolved skin
areas of subjects with skin diseases. They
have been studied in a series of reports by
Herrmann and co-workers on psoriasis. In a
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wide variance in the FFA content of "casual"
lipids from a given subject, Herrmann ex-
tended his studies to the "acid number" of
surface lipid samples in psoriasis (3, 4, 16).
This entity is a measure of FFA content. Since
"casual" lipids were used, it may be presumed
that no preliminary cleansing of the skin was
undertaken; subjects were merely required to
forego tbe use of soap on their skin for 2 or 3
days prior to collection. It was found that the
"acid number" was reduced in psoriasis. As
the surface lipids of the patients could have
been contaminated with medications, emollients,
etc., which would contribute neutral lipid
material to the lipid film and thus decrease
the relative amount of FFA, this result should
not be unexpected. Recently it has been shown
that the neutral lipid fraction may contain
significant amounts (about 9%) of contaminat-
ing hydrocarbons, which may survive a defat-
ting process with acetone (18). Further, Kirk
has demonstrated that even soap leaves a small
residue of ether-soluble material on the skin
(19).
In psoriasis studies in this laboratory, the
alleged deficiency of uninvolved skin surface
lipids in esterified sterols has been rein-
vestigated. Lowered values of the esterified/
free sterol ratio were first observed by Roth-
man, who made use of "casual" lipids (1);
the supposed significance of this result has
been elaborated by Gara and co-workers
(20). However, after studying lipids which
were collected after approximately the same
time interval from a skin site which was
washed with "pHisoHex"® detergent by the
subjects at home, we have been unable to con-
firm such a deficiency (2).
Other features of the surface lipid film in
TABLE I
Relative amounts of ERA in control and psoriatic
Fia. 1. Separation of TG from remaining lip- groups
ids by TLC.
preliminary survey (17), Herrmann found that
irrigation with lipid solvents of the same
skin area in the same (healthy) subject af-
forded quantities of lipid which demonstrated
varying "spreading index" as a monomolec-
ular layer on water. This variation was at-
tributed to different amounts of FFA in the
samples. Despite such indications of possible
FFA/TN FFA/TG
controls Psoriasis Controls Psoriasis
Range
Mean
S.D.
*
0.10—0.57 0.13—0.60
0.29 0.27
0.13 0.11
0.48
0.40—3.470.42—4.10
1.43 1.21
1.04 0.92
0.66
* t must exceed 1.96 for significance at F = 0.05
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TABLE II
Fatly acid composition of surface forearm and palmar lipids
psoriasis, including the FFA content, have
been examined in our laboratory. The latter
has been expressed relative to the total neutral
lipid content (FFA/TN) and to the tri-
glycerides (FFA/TG) as described in the
previous section. As it is generally held that
the FFA are derived lipolytieally from the TG
(15), the last ratio may be regarded as the
more meaningful entity.
Some initial studies were performed on
lipid samples collected in the same manner as
in the sterol study (2) from a number of sub-
jects. A significant difference was observed be-
tween the mean FFA/TN values for the con-
trol and psoriatie groups, but not in the ease
of the FFA/TG values. Details of these re-
sults have been omitted from this presenta-
tion as they were considered to be of doubtful
validity for the following reasons:
(i) The time interval between washing and
collection was overnight and it was impos-
sible to ensure freedom from contamination.
Also, since skin temperature is higher during
these hours, bacterial modification of surface
lipids could be enhanced.
(ii) It was found that values of FFA/TN and
FFA/TG were not very reproducible for a
given skin area in a selected subject, but
could vary by as much as 25%. Further studies
of the composition of surface lipids collected
at various periods of time following the de-
fatting of the surface with acetone have con-
firmed the variability of these ratios (21).
The lipid samples used in the present study
were essentially "non-casual". They were ob-
tained after a fixed time interval (3 hr) had
elapsed, following an initial acetone washing.
Contact with clothing was avoided, in order
to minimize contamination, and to avoid
adsorption by clothing material. In view of
the relatively short period which was per-
mitted the lipid film to renew itself, the latter
might be composed entirely of sebum. We
considered the possibility that more than 3
hours might be necessary for the detection of
lipids from epidermal sources in the surface
film. In order to clarify this point, we have
investigated the composition of lipid obtained
after various time intervals, to a maximum of
18 hours (21) and have observed that the
proportion of epidermal lipid components
such as sterols and sterol esters is about the
same in a fresh surface film (1 hour renewal
time) as in the "oldest" film (18 hour). These
results will form the subject of a later com-
munication.
A further opportunity to observe epidermal
lipids had become available due to the re-
Forearm lipids
Fatty acid
(carbon no.)
Controls Psoriasis
Palmar lipids
Controls Psoriasis
13.7 1.5±0.4 1.4±0.3 1.1±0.3 0.9±0.2
14.0 6.8 1.6 7.4 1.7 6.6 2.0 6.3 1.7
14.5 1.6 0.3 1.7 0.3 1.5 0.2 1.3 0.4
14.7 3.3 0.6 2.9 0.6 2.5 0.6 2.4 0.7
15.0 4.6 1.0 4.2 0.8 4.3 1.1 3.9 1.2
15.5 1.8±0.4 1.4±0.5 1.0±0.3 0.9±0.2
15.7 12.1 3.4 10.6 2.8 7.4 1.7 7.5 1.4
16.0 28.1 3.1 29.1 3.1 34.8 3.8 33.7 4.9
16.5 2.4 0.6 2.2 0.4 1.8 0.4 1.8 0.3
16.7 2.3 0.5 2.3 0.5 2.0 0.5 1.8 0.5
17.0 1.6 0.3 1.7 0.2 1.2 0.1 1.3 0.5
17.7 12.1 2.4 12.4 2.6 13.7 2.8 14.2 2.7
18.0 12.6 2.5 12.8 2.4 15.3 3.1 16.1 3.9
19.7 0.5 0.2 0.7 0.6 1.7 0.3 1.9 0.6
20.0 0.6 0.2 0.7 0.4 1.2 0.2 1.2 0.4
22.0 0.8 0.3 0.7 0.4 1.3 0.2 1.2 0.2
24.0 2.0 1.0 2.2 0.5 1.8 0.9 2.0 1.0
Others > 18 5.1 4.3 4.6 4.7
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finement of methods for the analysis of very
small quantities of lipid (11—13), such as could
he obtained from palmar surfaces with acetone
(40 pg per palm). These samples were probably
of epidermal origin; their TLC pattern re-
sembled that of plantar surface lipids (23)
and the absence of sebum was supported by the
non-detection of squalene.
No differences were found between the over-
all fatty acid contents of forearm surface
lipids from control and psoriatie subjects, us-
ing "non-casual" samples. This fails to sub-
stantiate previous claims of Coon et al (6)
that about 10% of FFA from lesion-free chest
and forearm surfaces in psoriasis consisted of
a C acid of which only traces were observed
in the controls. In addition, these authors ob-
served (6) that long-chain acids (C18 and over)
formed 16 and 26% of the total FFA on nor-
mal chest and forearm skin respectively, while
these figures rose to 35 and 46% in psoriasis.
In the present study, no C21 acid occurred to an
extent of more than 0.5%. Long-chain acids ac-
counted for 8.9 and 8.6% of the total acids in
controls and psoriaties, respectively. Simi-
larly, palmar surface lipids showed no differ-
ences in fatty acid composition.
SUMMARY
Surface lipids from uninvolved forearm and
palmar skin areas in psoriatic and control
subjects have been studied, with particular
reference to the size of the FFA fraction, and
the overall fatty acid composition. The col-
lection process was standardized in an attempt
to avoid the use of "casual" lipids. Previously
reported differences in the surface lipids from
psoriaties were not confirmed. It has been con-
cluded that the use of "casual" lipids may
provide misleading results.
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DISCUSSION
DR. LoalNcz: It has been a pleasure for me
to review this paper because of the technical
excellence which characterizes it as well as the
presentor's previous studies on skin surface
lipids in relation to psoriasis.
I wonder, however, whether in their search
for stability in this slippery field, they may
not (to use an old expression of Dr. Roth-
man's) have thrown the baby cut with the
bath water.
In trying to relate studies on skin surface
lipids to psoriasis, a critical point to keep in
mind is that such lipids consist of a mixture
of sebaceous gland products and of lipids from
the keratinizing epidermis. It is, of course,
primarily the latter component which might
reasonably be expected to show changes in a
disease which principally affects the keratin-
izing epidermal cell population. This com-
ponent, however, is only very slowly generated,
so that after defatting, equilibrium between
it and the sebaceous glandular contribution
to the skin surface lipids may be reached only
after time intervals in excess of a day. This is,
indeed, borne out in previously published
work by Wilkinson and Farber in which they
found that there was a progressive very sub-
stantial drop in the percentage of esterified
sterols in surface lipids collected after defat-
ting at increasing time intervals up to 24
hours or more. Moreover, in that same paper
in support of earlier work by Rothman and
others including myself, they indicated that in
a series of 50 psoriasis patients and 50 con-
trols, the mean percentage of csterified sterols
was significantly less in casual apparently un-
contaminated lipids obtained from unin-
volved skin areas of the psoriatic group in
comparison with such lipids from the control
group.
Subsequently, in seeking less variable data
in their studies, they have turned to short
collection times of 3 to is hours after de-
fatting, and I am afraid that they have
simply succeeded in showing that sebaceous
glandular lipids from the normal appearing skin
of psoriatic subjects do not differ from
sebaceous glandular lipids of normal subjects
which may not be particularly surprising.
The authors recognize this problem and have
also examined extremely tiny amounts of
lipid collected from palmar skin several hours
after defatting, assuming these to be of epi-
dermal origin. Their data on fatty acid com-
position, however, indicates substantially the
same composition as for the lipids they col-
lected from the forearms which suggests that
these fatty acids were likely also of primarily
sebaceous origin. Their finding of the absence
of squalene in such palmar lipids does not
exclude sebaceous origin as fatty acids might
spread much more rapidly over a moist skin
surface than squalene; or possibly residues of
fatty acids might better resist the initial de-
fatting than squalene.
DR. FLEscir: This work reminds me of the
old story about the man who loses a nickel in
a dark corner of a room, but keeps looking for
it in the middle of the room, because there is
more light there. I did not know that the pri-
mary aim of any research was to obtain uni-
form data. Doctor Lorinez was very kind when
he tried to explain the differences between
casual and non-casual lipids. I would simply
recommend that there are other differences be-
tween casual and non-casual lipids besides, the
fact that one of them is contaminated and the
other one is not.
Da. D. I. WILKINSON TO Da. FLasdil: Nev-
ertheless it is a fact that the probability of con-
tamination of casual lipids is high, especially
when the subjects under study suffer from a skin
disease. The readiness with which casual lipids
may be contaminated has been emphasized by
a recent publication in which a subject was
found to have used a mineral oil preparation
on his skin; part of this oil survived the initial
acetone defatting process, and remained to con-
taminate the lipids which were collected several
hours later, resulting in an apparent increase in
the neutral lipids.
(IN REPLY TO Da. LoalNcz): We have real-
ized that a vital point in our determinations is
whether or not lipids collected 3 hours after
defatting are similar to those collected after a
much longer time interval. We have observed
that lipid components such as sterols and sterol
esters arc present to the same extent in 3 hour
samples as in 15 hour samples. Since these con-
stituents have long been regarded to be of epi-
dermal origin, and further confirmation of this
has recently been forthcoming in the discovery
of their absence in lipids of isolated sebaceous
glands, we have satisfied ourselves that 3 hour
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samples obtained by our procedures contain
representative amounts of epidermal lipids. In
our earlier report, to which Dr. Lorinez has al-
luded, we found the sterol content to be more
variable, but since we did not rigorously exclude
contamination of our samples in that study, we
believe that such variability can be explained
on the basis of the latter possibility.
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